Enhanced synaptic inhibition in the cerebellar cortex of the ataxic PMCA2(-/-) knockout mouse.
Mice with genetic deletion of a calcium extrusion pump, the plasma membrane calcium ATPase isoform 2, PMCA2, exhibit overt cerebellar ataxia, but the cellular mechanisms are only partially understood. Here, we report an enhanced synaptic GABAergic inhibition within the molecular layer of cerebellar cortex slices from PMCA2 knockout (PMCA2(-/-)) mice, a finding that could contribute to the observed ataxia. Purkinje neurons from PMCA2(-/-) mice exhibited an increased frequency and amplitude of spontaneous inhibitory post-synaptic currents that was accompanied by an enhanced spontaneous firing frequency of molecular layer interneurons (both basket cells and stellate cells). The elevated inhibition was sufficient to reduce the frequency and regularity of spike firing by PMCA2(-/-) Purkinje neurons. Acute pharmacological inhibition of PMCA recapitulated some of these features in wild-type mice indicating that the changes were in part a direct result of PMCA2 removal. However, additional compensatory mechanisms within the PMCA2(-/-) mouse were also a major factor. Indeed, morphological studies revealed an abnormally large number of molecular layer interneurons (basket cells and stellate cells) and GABAergic synapses within the PMCA2(-/-) cerebellar cortex. We conclude that loss of PMCA2 adversely influences the function and organisation of Purkinje neuron synaptic inhibition as a major contributory mechanism to the ataxic phenotype of the PMCA2(-/-) mouse.